Interaction between arsenic trioxide (ATO) and human neutrophils.
The cytotoxic effect of arsenic trioxide (ATO) is known to be mediated by its ability to induce cell apoptosis in a variety of cells, including neutrophils. More recently, we demonstrated that ATO induced several parameters involved in endoplasmic reticulum (ER) stress-induced neutrophil apoptosis but that caspase-4 was not involved. The aim of this study was to better understand how neutrophils are activated by ATO and to further demonstrate that ATO is an ER stressor. Human neutrophils were isolated from healthy blood donors and incubated in vitro in the presence or absence of ATO and several parameters were investigated. We found that ATO induced the expression of the proapoptotic GADD153 protein, a key player involved in ER stress-induced apoptosis, activated nuclear nuclear factor κB (NF-κB) DNA binding activities, and increased prostaglandine E2 (PGE2) production. Using an antibody array approach, we found that ATO increased the production of several cytokines, with interleukin 8 (IL-8) being the predominant one. We confirmed that ATO increased the production of IL-8 by enzyme-linked-immunosorbent assay (ELISA). Treatment with a caspase-4 inhibitor did not inhibit IL-8 production. The results of the present study further support the notion that ATO is an ER stressor and that, although its toxic effect is mediated by induction of apoptosis, this chemical also induced, in parallel, NF-κB activation, the production of PGE2 and several cytokines probably involved in other cell functions. Also, we conclude that the production of IL-8 is not induced by a caspase-4-dependent mechanism, suggesting that ATO-induced caspase-4 activation is involved in other as yet unidentified functions in human neutrophils.